Background: The Kidney Foundation of Canada developed a pilot campaign to educate persons attending junior hockey league games in London, Ontario, Canada, on deceased organ donation. Objective: To evaluate the impact of a hockey campaign on the number of new organ and tissue donor registrants. Design: Population-based retrospective cohort study. Setting: Residents of London, Ontario. Patients: We included 255 476 individuals eligible to register for organ donation with a London, Ontario postal code.
What was known before
The demand for transplantable organs outpaces the supply. One way to potentially increase the number of solid organ transplants is to increase the number of individuals registered for deceased organ donation. However, the most effective way to increase organ donor registration rates is unknown. Sport may be an effective venue to increase organ donor registration rates.
What this adds
These results suggest that during the hockey organ donation campaign, a minor increase in organ donor registration rates was observed; however, the specific impact of
Introduction
The demand for transplantable organs outpaces the supply with more than 250 Canadians dying each year while waiting for an organ transplant. 1 One way to increase the number of solid organ transplants is to increase the number of individuals registered for deceased organ donation; in the advent of a loved one's death, families may be more likely to consent to deceased organ donation if they know their family member was registered to be a donor. 2, 3 Filling the deceased organ donor registry is central to a strategy to increase deceased organ donation in the province of Ontario, Canada (more than 7 million persons in Ontario are eligible to register). As of January 2016, almost 30% of Ontarians are registered for deceased organ and tissue donation. 4 The Kidney Foundation of Canada is a national volunteer organization which exists to reduce the burden of kidney disease. 5 One of the Kidney Foundation of Canada's goals is to increase organ donation rates by 50% by the year 2020. 6, 7 Sport may be used to raise public awareness about deceased organ donation. For example, many countries host transplant games for transplant recipients to raise awareness about organ donation, [8] [9] [10] and the National Health Service has a Sign for Life campaign encouraging football and rugby fans to register to be an organ donor. 11, 12 The Kidney Foundation developed a campaign called "Hockey, Organ Donation and You-An Amazing Hat Trick to Save Canadian Lives." The campaign was inspired by Sport Club Recife's (Brazilian soccer club) Immortal Fan organ donation campaign, which increased organ donation by more than 50% in the first year and resulted in more than 50 000 individuals registering for deceased organ donation. 13, 14 Briefly, the Sport Club Recife campaign featured an influential advertisement on organ donation at each soccer game and on television. Moreover, the campaign provided fans who registered to be a deceased organ donor with a Sport Club Recife organ donor sport card. 13, 14 A pilot of the Canadian hockey organ donation campaign was held at 8 London Knights games (London, Ontario) between March and April 2015. The Kidney Foundation plans to implement this campaign to all Canadian Hockey League programs and potentially to Canada's National Hockey League teams. To our knowledge, campaigns using sport to raise awareness about organ and tissue donor registration have not been empirically evaluated. Therefore, in partnership with the Kidney Foundation of Canada, we evaluated the effects of this pilot hockey organ donation campaign on the number of new organ and tissue donor registrants in London, Canada, to inform the future national roll-out.
Materials and Methods

Design and Setting
We conducted a population-based cohort study using Ontario's large health care databases held at the Institute for Clinical Evaluative Sciences (ICES). These data sets were linked using unique encoded identifiers and analyzed at the ICES Western facility. We conducted this study according to a prespecified protocol that was approved by the research ethics board at Sunnybrook Health Sciences Centre (Toronto, Canada). The full data set creation plan is available from the authors upon request.
Data Sources
We used postal codes provided in the Ontario Registered Persons Database (RPDB) to identify individuals living in the cities of London, Kitchener-Waterloo, and Hamilton. RPDB was also used to determine information on deceased organ donor registration status.
Cohorts
London is located in Southwestern Ontario and is Canada's 11th largest city with a population more than 350 000. To compare registration rates across time periods, we included all individuals eligible to register for organ and tissue donation (individuals aged ≥16 years) with a London, Ontario postal code as of July 1, 2014, excluding individuals already registered for organ donation prior to or on December 30, 2014. To compare registration rates between Ontario cities, we included all individuals eligible to register with a London, KitchenerWaterloo, or Hamilton postal code, excluding individuals who were registered for deceased organ and tissue donation prior to March 12, 2015 , the date the campaign started. We selected Kitchener-Waterloo and Hamilton as comparator cities to London for several reasons, including similar organ registration rates (between 35% and 38% registered), 15 large cities in Ontario, close proximity to each other, similar hockey culture, and similar age and sex demographics. Kitchener-Waterloo was also selected because London played Kitchener in 4 out of the 8 games during the campaign. Therefore, this comparison would allow us to crudely examine whether the campaign had an effect on organ donor registration rates in the city of the opposing team. We matched persons from London in a 1:1 ratio on age (±2 years), sex, and neighborhood income quintile to persons from Kitchener-Waterloo and Hamilton.
Hockey Deceased Organ Donation Awareness Campaign
The hockey organ donation campaign was held at Budweiser Gardens in London, Ontario, for 8 London Knights (major junior ice hockey team) playoff games (March 12, March 13, March 20, March 27, March 29, April 3, April 12, and April 14, 2015) . The goal of the campaign was to raise awareness about organ and tissue donation and increase the number of individuals registered for deceased organ donation. Components of the hockey organ donation campaign are described in Table 1 and included an endorsement from Don Cherry, a popular hockey personality, and on-site registration for organ donation. Approximately 9000 people attend each London Knights game, which are also locally televised.
Deceased Organ and Tissue Donor Registration
Our outcome was registration for deceased organ and tissue donation. In 2008, Ontario launched an affirmative-only registry (yes responses only recorded) for deceased organ and tissue donation. 16 Registration can be completed online or mailed for individuals aged ≥16 years. In addition, the province mandates that opportunities to register are provided with driver's license renewals, health-card transactions, and at Service Ontario's centers during photo ID application renewals.
Statistical Analysis
To determine whether during the campaign (March 12, 2015 to April 16, 2015) there was an increase in the number of persons who registered their wish to become a deceased organ donor in the advent of their death, we compared the number of new registrants in 2 time periods before the campaign (December 30, 2014, to February 3, 2015, and February 4 to March 11, 2015) and one time period after (April 17 to May 22, 2015) . Although the campaign ended on April 14, 2015, we allowed individuals to register up to 2 days after the campaign, recognizing persons may not register immediately after the game. Each time period was 35 days. We calculated the absolute number and proportion of new organ and tissue donor registrants during the campaign and each of the comparator time periods. We used binomial regression with an identity link function and generalized estimating equations with an independence correlation structure to calculate the risk difference for new registrants in each time period compared with the campaign period (noncampaign periods served as the reference group); the generalized estimating equation method accounts for clustering of individuals by study time intervals, as individuals living in London throughout the study period would be included in multiple time periods. To help understand whether any potential observed increase in organ registrations was the result of the campaign itself versus other factors (eg, seasonality), we examined new organ registrations during several time periods in the year prior to the campaign (excluding individuals who registered prior to December 30, 2013).
When registration rates in London were compared with Kitchener-Waterloo and Hamilton, we used standardized differences to assess baseline characteristics between groups. Standardized differences can be described as differences between group means compared with the pooled standard deviation with a difference greater than 10% considered meaningful. 17 We used modified Poisson regression to compare registration rates between London and KitchenerWaterloo, and London and Hamilton. Modified Poisson regression provides an estimate of the risk ratio (based on the incidence rate ratio) and is superior to logistic regression for which the associated odds ratio may overestimate the risk ratio.
18 A 2-tailed P value less than .05 was considered statistically significant for all analyses. We used Statistical Analysis Software version 9.4 (www.sas.com) to conduct the analyses.
Results
Deceased Organ and Tissue Donor Registration in London Before, During, and After the Campaign
We included 255 476 persons from London, Ontario, who were eligible to register for deceased organ and tissue donation (Additional File 1). The absolute number and proportion of new registrants during the campaign period and in each comparator time period are presented in Figure 1 . During the campaign period, there were a total of 1218 (0.48%) persons who registered. This was a slightly higher proportion of new registrants during the campaign period compared with the earlier 2 periods (December 30, 2014 to February 3, 2015: 0.39%; and February 4 to March 11, 2015: 0.45%). In absolute terms, there were slightly more registrations during the campaign period compared with the December 30, 2014, to February 3, 2015 time period (risk difference: 0.09%; 95% confidence interval [CI]: 0.05% to 0.12%; P < .001). However, there was no significant difference in the number of new registrants during the campaign compared with the 2 time periods immediately before and after the campaign. When trends in organ registration were examined in the year prior to the campaign, we found there were a significantly higher number of registrations from March 12 to April 16, 
Discussion
During the hockey campaign in London, Ontario, the number of new organ and tissue donor registrants slightly increased compared with the earliest time period; however, no significant difference was found when compared with the 2 time periods immediately before and after the campaign. During the campaign, there was a minor increase in the number of persons from London with new registrations compared with matched individuals from Hamilton, but not Kitchener-Waterloo. These findings suggest, in its current form, the hockey organ donation campaign may have had a minor association with attracting new persons to register for deceased organ donation; however, the specific impact of the campaign on organ donor registration could not be determined.
A possible explanation for the difference in registration between London and Hamilton but not between London and Kitchener-Waterloo during the hockey organ donation awareness campaign is that 4 of the games during the campaign were against Kitchener-Waterloo, where persons from Kitchener-Waterloo may have attended the games or watched the games on television. It is important to note that although London had a slightly higher number of new registrations compared with Hamilton, we do not know whether London consistently had a higher number of new registrations across different time periods due to factors other than the campaign itself.
To better understand the impact of this campaign on increasing interest in deceased organ donor registration, we were provided with further information. The London Knights estimated that a total of 26 188 unique persons attended all games held during the campaign; this number includes children <16 years who are ineligible to register. We know that 365 visits to Service Ontario's online organ and tissue donor registration site came through the campaign webpage (https:// beadonor.ca/londonknights) 19 ; it is important to note this number captures visits not registrations. Therefore, assuming 62% of the persons (London's current organ registration status is 38%) who attended the games were unregistered (n = 16 236), this would have resulted in 2.2% of these persons visiting the campaign webpage. However, this number is likely an underestimate as any individuals who directly accessed Service Ontario's online donor registration site or accessed the online registration site through the beadonor.ca home page or another campaign page are not captured.
Available literature on the most effective way to increase organ donor registration rates is limited. The literature is largely inconclusive about which strategies can successfully increase registration, and few Canadian studies have assessed different strategies. [20] [21] [22] However, there is evidence to suggest that providing individuals with the ability to immediately register, as done in the hockey organ donation awareness campaign, is an effective method to increase organ donor registration. 23 Moreover, we can learn from successful organ donor registration campaigns, such as the Facebook campaign, which increased the number of registrants by more than 20-fold in the first day. 24 Sport may also be a useful platform to substantially increase organ donor registrations. Anecdotally, Sport Club Recife's Immortal Fans campaign may have had a positive impact on registration with a 54% increase in organ donation in 1 year. 13, 14 Several differences between the Kidney Foundation of Canada's hockey organ donation awareness campaign and the Sport Club Recife campaign may have resulted in the apparent disparity in success between the 2 campaigns. First, the Sport Club Recife campaign played an influential advertisement on organ donation at each soccer game and on television for over 1 year, while the hockey campaign only took place at 8 hockey games. Moreover, this influential advertisement was developed by the world-renowned marketing company, Ogilvy & Mather, and featured fans that were on the transplant waitlist. 13 The advertisement also featured a powerful message that donation would produce immortal Sport Club Recife fans. Second, the number of individuals attending each soccer game was almost 4 times larger than the audience at the hockey games, with 35 000 fans attending each soccer game. 13 Finally, Sport Club Recife organ donor sport cards were given to fans who registered to be an organ donor. Knowledge of the differences between the 2 campaigns can be used to help inform the national roll-out of the hockey organ donation awareness campaign.
The Kidney Foundation of Canada plans to implement a campaign similar to the one assessed in this study across Canada to all Canadian Hockey League teams. However, given the minor association with increased registration found in the pilot phase, they plan to make several modifications. For example, a competition may be held between fans of the home and opposing teams to determine which team can achieve the highest number of new registrants in a given amount of time. Furthermore, to expand the campaign outside of the hockey arena, the Kidney Foundation is examining the possibility of having a national coffee chain promote organ and tissue donor registration on their coffee cups at the same time as the hockey campaign. There are several limitations to our study. First, we could not account for other organ registration awareness events occurring simultaneously in London, Kitchener-Waterloo, and Hamilton. For example, April is "be a donor" month in Ontario and several simultaneous campaigns and media stories about organ and tissue donation were occurring throughout the province. As a result, we were unable to determine whether the minor increase in deceased organ donor registration was the result of the hockey campaign or other factors. Second, based on information provided by the London Knights we knew that 26 188 unique individuals attended the games. However, we did not know the identities of these individuals; therefore, we could not determine the proportion of individuals attending the London Knights games who registered to be an organ donor during the campaign period. Instead, we had to rely on the assumption that individuals with a London postal code would primarily be attending these games. Third, we could not determine whether the campaign had any impact on organ registration for family members living outside of London. Fourth, we were not able to assess whether the hockey organ donation campaign increased awareness or understanding of deceased organ and tissue donation; increasing awareness may be an important step to get individuals to contemplate becoming a donor. 25 Fifth, we were not able to evaluate the number of persons who registered as a result of the campaign, including information on the number of individuals who filled out the forms to become a registered organ donor. However, as previously highlighted, we know 365 visits to Service Ontario's online organ and tissue donor registration site were generated through the campaign webpage which may have resulted in registrations. Last, we were not able to ascertain factors associated with registration that may have differed by cities (eg, ethnicity).
There is value in empirically evaluating campaigns aimed at increasing deceased organ and tissue donor registration to determine best practices. Currently, in Ontario, there are more than 100 drives aimed at increasing registration, yet to our knowledge, none have been evaluated. Moreover, in the United States, the number of organ donation campaigns has continued to rise; however, the organ donation rates have remained relatively steady. 26 In summary, a minor increase in deceased organ donor registration was observed during the hockey organ donation awareness campaign; however, the specific impact of the campaign on organ donor registration could not be determined. We encourage the evaluation and publishing of the results of other organ donation campaigns to help identify best practices in increasing organ and tissue donor registration.
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